Introduction
When Barbara McClintock discovered transposons in 1948 she observed color variegation in maize kernels and leaves. Through cytological and genetic studies she came to the conclusion that mobile DNA led to somatic mosaicism and phenotypic diversity in the affected tissues [1] . McClintock realized that, in addition to causing chromosome breakage and acting as insertional mutagens, transposons might also act as 'controlling elements' and exert regulatory control over genes in their proximity. Whereas the notion that DNA could be mobile was accepted, the idea of control was not [2] .
McClintock favored the view that mobile DNA might play an important role in gene regulation, but conventional wisdom argued that transposons were 'selfish' parasitic sequences that invaded host genomes and did more harm than good. In recent years the view that not all transpositional events are detrimental has gained acceptance. Host genomes have evolved mechanisms to harness the unique properties of transposable elements to their own benefit. ''Transposed elements'' (elements that have been rendered incapable of transposition through mutation), and retroelements (elements that transpose via an RNA intermediate) in particular, have played important roles in mammalian genome evolution and in the generation of new human-specific genes [3] [4] [5] . In addition, transposed elements support genome integrity as part of centromeres and telomeres, affect transcription, and contribute to tissue-specific gene expression [6] [7] [8] .
Recent evidence from our laboratory and others suggests that, within an individual, neuronal genomes are genetically diverse and that brains are somatic mosaics [88] . Neuronal genetic diversity results from aneuploidy (whole chromosome gains and losses) [10, 11] , genomic copy number variations (CNVs) [12] , and actively 'jumping' transposable elements [9, 13] termed long interspersed repeated sequences (LINE-1 or L1 elements) (Figure 1a) .
Here, we discuss the intriguing hypothesis that L1-mediated retrotransposition provides a means for generating neuronal DNA sequence diversity (Box 1) that could have an impact upon the transcriptome and ultimately upon neuronal function. We propose that events related to L1 transposition are sources of genomic diversity within an individual mammalian brain that parallel conventional mechanisms generating genetic diversity in natural populations. This mechanism could account for the range of individual differences in behavior observed in isogenic animals that are presumed to be genetically identical, and it could underlie phenotypic discordance in monozygotic twins. In addition to germline mutations, the propensity to generate variability within individuals would provide another source of variation that could affect fitness and thereby be susceptible to natural selection. Somatic L1 retrotransposition occurs during neurogenesis and leads to somatic mosaicism L1 elements are retrotransposons that are the most widespread class of transposons in mammals and constitute almost $20% of mammalian genomic DNA content [14, 15] . Whereas most L1 sequences in the genome are retrotransposition incompetent, $150 full-length L1 elements are present in the human genome and $3000 in the mouse genome that are potentially mobile [16, 17] .
Retrotransposition by L1 occurs via a copy-and-paste mechanism (Figure 1b ) in contrast to the cut-and-paste mechanism of DNA transposons. Most novel retrotransposition events result in truncated L1 copies that are no longer capable of jumping. As a consequence of this mechanism, retrotransposition leads to an increase in genomic DNA content. When L1 retrotransposition occurs in individual 
